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Aims and scope
New businesses can contribute to regional employment in different ways. One of these ways is the employment that is generated in the new firms or establishments. The evolution of the newcomers, e.g.
given by the number of their employees, their sales, or by their market share, may be labeled the direct effect of new business formation. This is, however, only a part of the contribution that the new businesses make to economic development. Due to competition and market selection, only a fraction of the start-ups survive for a longer period of time (Boeri and Cramer, 1992; Wagner 1994) , and those that succeed in the market may displace incumbents. Given that market selection works according to a survival of the fittest scenario, firms with relatively high productivity will remain in the market while those that are characterized by a relatively low productivity level have to reduce their output or exit. 1 At a constant output level, this market selection process should lead to a decline in employment, not to an increase, because fewer resources are needed for producing the given amount of goods and services at a higher productivity level. Hence, although starting a new business means creating additional capacities that require personnel to operate them, the effect of new business formation on the number of jobs in the economy does not necessarily need to be positive, but could just as well be negative (see Fritsch, 2008 , for a review of the evidence).
As has been argued by Fritsch and Mueller (2004) , new business formation in a region may also have several indirect effects on the incumbent businesses that evolve over a longer period of time. One type of such indirect effect is the crowding-out of incumbent businesses by the newcomers. A second type of indirect effect is an improvement on the supply-side due to the competition induced by entries that leads to higher competitiveness of the regional economy and, thereby, to
Jena Economic Research Papers 2008 -074 more employment. Analyses by Fritsch and Mueller (2004, 2008) suggest that the overall indirect effect of new business formation is positive in most regions. This implies that the supply-side effects are considerably larger than the crowding-out effects. Moreover, Fritsch and Mueller (2004, 2008) find ndication that the indirect effects of new business formation are considerably larger than the direct effect, i.e. the employment in the newcomers.
In this paper, we want to assess and to compare the different effects of new business formation on regional employment. The following section (section 2) introduces the data and the spatial framework of the analysis. Section 3 investigates the employment share of new businesses measured as the share of employees in businesses younger than ten years over all private sector employees in the respective region (total direct level effect.) Other indicators focus on employment change rather than employment levels. We decompose regional employment growth into the development of incumbent businesses and employment growth of new businesses (section 4).
Based on these measures, we then try to find out whether the indirect effects of new businesses on employment (i.e., employment change in incumbents) are more pronounced than the direct effects as measured by the employment change in the new businesses (section 5). The final section (section 6) concludes.
Data and spatial framework of the analysis
Our data on start-ups and their employment are derived from the establishment file of the German Social Insurance Statistics. This database includes information on all establishments that have at least one employee subject to obligatory social insurance (Fritsch and Brixy, 2004 ). This implies that pure self-employment businesses without any employee are excluded from the analysis. We exclude the public sector 1 Crowding-out effects may occur in the output market because the entrants gain market share as well as in the input market due to the additional demand of the new businesses for resources which can lead to scarcity of inputs and increasing factor prices. (Fritsch, 2008) . This measure, the total direct level effect, describes the newness of regional employment and can be regarded as an indicator for restructuring or creative destruction in the regional economy during recent years. These findings confirm the results of Audretsch and Fritsch (2002) and Fritsch and Mueller (2006) that regions of a certain type of growth regime tend to be clustered in space.
The spatial and temporal dimension of employment growth
For each region, we are able to follow employment in yearly cohorts of newly founded businesses over time. The overall regional employment change (∆EMP total ) results from the employment in the newly founded businesses (∆EMP new ) and from the employment change of the incumbents (∆EMP inc ), i.e.
(1)
Using the information on total regional employment change (∆EMP total ) and on employment in the new businesses (∆EMP new ) we can calculate the employment change of the incumbents as
This employment change of the incumbent businesses encompasses the indirect effects of the new businesses -displacement and supplyside effects -as well as other influences.
Since the effect of new businesses on employment evolves over a period of about ten years (Fritsch, 2008) , we determine the employment that the new businesses create by summing up the employment in the start-ups that occurred within the previous decade. Hence, the employment in the start-ups is defined as the number of employees in the start-up cohorts of the previous ten years. For assessing the employment in the incumbents in a certain year, we subtract this direct effect, the employment in the start-ups of the previous ten years, from total employment. Therefore, the incumbent employment is the number of jobs in businesses that are at least ten years old. The annual change of total employment, employment in start-ups and of incumbent employment, is then calculated as the average change over a two-year period, i.e. between the current period t=0 and t-2. 4 A two-year average is used in order to avoid disturbances by short-term fluctuations. 
EMP inc t-2 = EMP total t-2 -ln EMP new t-2
Weighted employment change in incumbent businesses
The employment change in businesses younger than ten years and the employment change in incumbent businesses are weighted with its share of total employment. This is necessary in order to avoid that employment change of incumbents and employment change of new businesses do not add up to total employment change. Furthermore, this weighting procedure allows direct comparison with respect to descriptive as well as regression results. A simple example may illustrate the three employment change measures. If the total employment change is 5 percent, the share of employees in businesses younger than ten years is 20 percent, and the employment change in these young businesses is 9 percent, the respective employment change in businesses younger than ten years is weighted by 0.2 resulting in 9 x 0.2 = 1.8 percent. In an analog manner, the employment change of incumbents -in our example 4 percent -is also weighted by its share in total employment: 80 percent in our example. The weighted employment change of businesses older than ten years is then 4 x 0.8 = 3.2 percent. Summing up the weighted employment change of incumbents and new businesses leads to 3.2 + 1.8 = 5 percent, which is the total employment change. Table 2 
Employment in start-ups and the effect of start-ups on the incumbents
In this section, we apply the different measures of regional employment growth presented in section 3 to an analysis of regional employment growth. In particular, we want to find out whether the direct or the indirect effects of new businesses have a larger impact on regional employment growth. We also investigate the impact of the direct level effect and the impact of a number of control variables.
Independent variables
The start-up rate is calculated according to the labor market approach;
namely, the number of start-ups per period is divided by the number of However, the basic relationships are left unchanged.
We use the average start-up rate over a ten-year period in order to account for the relevant time lag that has been identified in previous
analyses. In addition, we also include the direct level effect (share of employees in new businesses younger than ten years over all We tested a number of additional variables that may have an impact on regional employment in order to control for these influences.
These variables are population density, the qualification of the regional workforce, regional labor productivity, and the share of employment in the manufacturing sector. Because many regional characteristics (e.g., land prices, availability of qualified labor, and other inputs) tend to be correlated with population density, this variable can be considered a catch-all indicator for various aspects of the local conditions. Since the development of employment in West German agglomerations has been below average in the period under analysis, we expect a negative sign for population density. The qualification of the regional workforce is measured as the share of employees with a tertiary degree over all employees in private industries. We expect a positive influence of this variable on all three types of employment growth measures.
The regional labor productivity indicates competitiveness of the regional economy and should have a positive impact on overall employment change as well as on employment change in incumbents.
Since diverse previous studies have found that new businesses start with a productivity level that is below average (Bartelsman and Doms, 2000; Farinas and Ruano, 2005) , a successful entry in a high productivity region may be relatively difficult resulting in a correspondingly high danger of failure for the entrants. We, therefore, expect that the effect of the level of regional labor productivity on employment change in new businesses is weaker for newcomers than for the incumbents. Table 5 provides descriptive statistics for the variables used in the models.
Estimation approach
The basic approach of our analysis is to regress the cumulative start-up rate of the previous ten years on the different measures of employment change -thereby evaluating the size of the different effects. Since the logarithms of the independent level variables are regressed on the log employment change, the coefficients can be interpreted as quasi Although the regions can be regarded as functional units, we correct for possible spatial interactions by applying a spatial lag maximum likelihood approach (see Anselin, 1988 , for details). The respective neighboring matrix is based on the assumption that regional interactions are allowed at any time lag since empirical results have shown an intra-region lag of up to ten years for the impact of new businesses on regional employment change. In order to account for region specific fixed effects, we include region dummies.
Results
We find that the start-up rate has a significantly positive effect on overall employment change as well as on employment change in the new and in the incumbent businesses (table 6) Notes: robust standard errors in parentheses; + statistically significant at the 10 percent level; * statistically significant at the 5% percent level; ** statistically significant at the 1% level. manufacturing in the model for total employment change is not statistically significant probably because the positive effects on new businesses are compensated by the negative effect on incumbents.
Conclusions
In this paper, we have analyzed the importance of the direct and indirect contributions of new businesses to employment change.
Particularly, we decomposed total employment change into employment change in the incumbent businesses and employment change that can be attributed to new businesses entering the market. We find that employment in the new businesses contributes an important share to total employment change.
Separating employment change of incumbent businesses (older than ten years) from employment change of new businesses (younger than ten years) allowed us to identify direct and indirect effects of new business formation. We found that the effect of start-ups on incumbent employment is always positive and considerably more pronounced than the employment contribution that can be directly attributed of the new businesses. This clearly indicates that the indirect effects of new business formation are quantitatively more important than the direct effects. An important implication of this finding is that a focus on the development of new businesses, which has been characteristic for nearly the entire research on their employment effects, is largely misleading. It would be much more important to know more about the indirect effects of new business formation and the factors that influence their magnitude.
